Using a new methodology that allows for nonlinearities, we find frequent support for sustainability in the debt of a set of Latin American countries. Our findings overturn results obtained with traditional unit-root tests and provide a more realistic alternative to evaluate the external solvency of an economy.
Introduction
Most Latin American (LA) countries entered the 1970s with high debt ratios, gradually declining until the 1980 debt crisis. Since then, debt has been steadily rising and recently reached pre-crisis levels (see Figure 1 ). Are 1 these debt levels sustainable? Will they lead to another crisis in the future?
Despite a large body of literature focusing on stabilization programs in LA, sustainability of the region's debt has received little attention. We address these questions by analyzing the solvency of external imbalances in LA.
Our contribution to the literature is two-fold: (i) we focus on a region whose external debt has been under the scrutiny of international investors and institutions; (ii) we use a new methodology that allows for nonlinearities in debt. Our results support sustainability in the majority of the cases, overturning results obtained with traditional tests.
The solvency of a country is typically analyzed by testing whether its national intertemporal budget constraint (IBC) holds in present value terms.
Previous studies emphasize industrialized economies, and are inconclusive due to differences in methodology, approach and sample.
1 These studies formulate alternative hypotheses about linear models. However, inspection of debt patterns in LA suggests that these economies may be subject to policy constraints due to international constraints and domestic stabilization programs, implying nonlinearities. Our tests incorporate nonlinear alternative hypotheses that capture "corridor regime" behavior. This substantially improves upon standard stationarity tests that may classify as nonstationary series that behave differently inside and outside of fixed bands.
1 Sustainability of the US IBC is rejected by Trehan and Walsh (1991) , and Fountas and Wu (1999) but not by Wickens and Uctum (1993) , Ahmed and Rogers (1995) , and Husted (1992) . Liu and Tanner (1996) , using structural breaks, and Wu (2000), Wu, Chen and Lee (2001), using panel techniques, find that industrial countries' external debt is sustainable.
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Theory
We start with a stylized version of the nominal balance of payments identity defined in domestic currency:
with T : trade balance, B f (B * ) domestic (foreign) assets held by foreigners (domestic residents), i, i * : nominal rate of return on domestic (foreign) asset, and E: the domestic price of the foreign exchange rate. Deflating by nominal GDP, and regrouping terms, we can rewrite the identity as:
t is net foreign indebtedness, andr t = i t −ṗ t −ẏ t is the growth-adjusted real return on net foreign debt. Further,ė = ∆ log E t ,ṗ = ∆ log P t , anḋ y = ∆ log Y t , all other lower case letters denote variables as a ratio to nominal GDP. If (2) is deflated by a price index, f and c are real foreign debt and current account, andr is the real interest rate. Assumingr > 0, solving (2) forward, and imposing the no-Ponzi game condition, the IBC is:
with ρ t = n s=1 (1 +r t+s ) −1 . If this condition holds, current and future discounted primary trade surpluses are sufficient to pay off initial indebtedness.
The traditional sustainability approach applies the DF tests on f t or on its discounted version and tests if it is stationary.
Data
The sample consists of Argentina, Bolivia, Brazil, Chile, Colombia, El Salvador, Guatemala, Mexico, Nicaragua, Panama, Peru, and Venezuela. We analyze two common debt measures: real debt and debt/GDP ratio. Because compound discounting creates measurement problems in high-inflation economies, we limit the analysis to simple debt/GDP ratios, real debt, and their simple discounted versions. We construct all four debt measures with:
US dollar denominated external debt and nominal GDP, the bilateral dollar exchange rate, the GDP deflator, and the interest rate For interest rate series that reflect the market rates, we computed the geometric average of the existing rates at each date. We calculate the inflation rate as a centered moving average with four lags and leads.
Econometric Methodology
Here we follow the framework of Kapetanios and Shin (2002) (KS) who deal with threshold models along the lines of previous work by Kapetanios, Shin and Snell (2002) on smooth nonlinear models. More specifically, we consider the model,
where −2 < β 1 < 0, −2 < β 2 < 0 and t is an iid error with zero mean and constant variance σ 2 . The null hypothesis is of the form β 1 = β 2 = 0 against the alternative hypothesis β 1 < 0 or β 2 < 0. Under the null y t follows a linear unit root process, whereas it is nonlinear stationary SETAR process under the alternative. SETAR processes allow for sudden changes in the evolution of the process depending on its past history and for varying degrees of persistence depending on the current state of the process.
Writing (4) in matrix notation gives
where β = (β 1 , β 2 ) , and
. . .
Then, the joint null hypothesis of linear unit root against the nonlinear threshold stationarity can be tested using the Wald statistic given by
whereβ is the OLS estimator of β,σ for the nuisance parameters. For stationary TAR models this problem has been studied in Tong (1990) and Hansen (1996) . Following Andrews and Ploberger (1994), KS consider the three commonly used statistics, i.e. the supremum, the average and the exponential average of the Wald statistic defined respectively by 
Empirical Results
We have tested for nonlinearity in the following series: real debt, debt/GDP ratio, simple discounted real debt and debt/GDP ratio. We denote tests on the demeaned and detrended series by the superscripts µ and τ respectively in the test name. 
Conclusion
Using a new methodology that allows for nonlinearities, we find frequent support for sustainability in the LA debt. Our findings overturn results obtained with traditional unit-root tests and provide a more realistic alternative to evaluate the external solvency of an economy. 
